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(54) Method for stirring liquid 

(57) A method for stirring a liquid, comprising: suck- 
ing a part of a liquid from a liquid-containing container 
which opens at the top thereof; and discharging the 



sucked liquid into the container at a discharging position 
which is horizontally different from a sucking position 
where the liquid has been sucked, and an apparatus 
used for the method. 
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Description 

BACKGROUND OF THE INVENTION 

1. Filed of the Invention 

[0001] The present invention relates to a method for 
stirring a liquid such as blood or the like, and an appa- 
ratus used for the method. 

2. Discussion of the Background Art 

[0002] In order to inspect a liquid specimen such as 
blood or the like, a specimen in a specimen container is 
normally dispensed into each container using a dispen- 
sation device having a nozzle every inspection to be 
conducted. However, in order to conduct accurate in- 
spection, the concentration of components in each 
specimen thus dispensed must be the same. Accord- 
ingly, it is necessary to stir the specimen in the specimen 
container prior to dispensation so that the concentration 
of components is uniform ail over the specimen. 
[0003] As a method for stirring a liquid specimen such 
as blood or the like, a method using a stirring bar is 
known. However, if a device for stirring the specimen is 
provided or if a function of stirring the specimen is added 
to the dispensation device, the cost increases. Further- 
more, in order to prevent contamination, it is necessary 
to add a function of washing the stirring bar to the dis- 
pensation device so that the dispensation device be- 
comes large. 

[0004] Therefore, a method using a nozzle of the dis- 
pensation device is often applied to stir a specimen. Ac- 
cording to this method, a part of a specimen in a spec- 
imen container is sucked through the nozzle, and then 
kept in a tip capped on the forward end of the nozzle. 
Subsequently, the sucked specimen is discharged into 
the specimen container from the tip. As a result, the 
specimen is stirred. 

[0005] However, this method has a poor efficiency 
Therefore, in order to stir the specimen thoroughly, the 
suction and discharge of the specimen must be repeat- 
ed many times. When the specimen is blood, the nozzle 
must be put deep into the specimen during suction be- 
cause the components are precipitated at the bottom. 
Therefore, the amount of the specimen attached to the 
surface of the tip increases so that much time is required 
to clean the tip after stirring. 

SUMMARY OF THE INVENTION 

[0006] An object of the present invention is to provide 
a method for stirring a liquid thoroughly and easily. 
[0007] This and other objects of the present invention 
have been accomplished by a method for stirring a liq- 
uid, comprising: 

sucking a part of a liquid from a liquid-containing 



container which opens at the top thereof; and 
discharging the sucked liquid into the container at 
a discharging position which is horizontally different 
from a sucking position where the liquid has been 
s sucked. 

[0008] Furthermore, this and other objects of the 
present invention have been accomplished by an appa- 
ratus for stirring a liquid in a container, comprising: 

10 

a container in which a liquid is contained; and 
a means for sucking the liquid from the container 
and for discharging the liquid into the container, 
wherein the container opens at the top thereof, and 
is wherein the means is capable of horizontally mov- 
ing so that the liquid is discharged into the container 
at a position different from that where the liquid has 
been sucked from the container. 

20 BRIEF DESCRIPTION OF THE DRAWING 

[0009] Fig. 1 is a diagram illustrating an embodiment 
of the method for stirring a liquid according to the 
present invention. 

25 

DETAILED DESCRIPTION OF THE INVENTION 

[0010] According to the method of the present inven- 
tion, the discharging position moves horizontally from 

30 the sucking position. When the liquid is discharged, the 
liquid flows downward at the discharging position while 
it flows upward at the sucking position in the liquid tank. 
As a result, convection occurs in the liquid so that the 
liquid is stirred by the convection, in other words, ac- 

35 cording to the method of the present invention, the liquid 
is efficiently stirred by the convection so that sufficient 
stirring can easily be carried out. Furthermore, accord- 
ing to the method of the present invention, it is econom- 
ically advantageous because the liquid can be stirred by 

40 only providing a liquid-sucking and -discharging means 
such as nozzle or the like. Moreover, according to the 
method of the present invention, even if the specimen 
is a liquid of which components are liable to precipitate, 
such as blood or the like, the precipitated components 

45 can be diffused Into the entire liquid with the convection 
currents so that it is not necessary to suck the liquid from 
the depth of the liquid. Accordingly, the tip used can eas- 
ily be subjected to cleaning or other posttreatments. 
[0011] In order to stir the liquid thoroughly, the suction 

so and discharge of the liquid are preferably repeated plu- 
ral times, in this case, it is preferred that the discharging 
position of n times (n represents an integer of 2 or more) 
moves horizontally from the discharging position of n-1 
time(s). Accordingly, the direction of the discharging po- 

55 sition toward the sucking position changes from the n-1 
timcs;s) to the n times so that the direction of convection 
changes from the n-1 time(s) to the n times. Therefore, 
the liquid can be stirred more efficiently. A moving meth- 
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od of the discharging position is not particularly limited. 
For example, however, the discharging positions can be 
changed between the left end and the right end of the 
container by turns. Also, the sucking positions can be 
changed from the n-1 time(s) to the n times, instead of 
the change of the discharging position, or the discharg- 
ing position of n times can be changed from the sucking 
position of n-1 time(s). The same effects can be ob- 
tained by these changes. These changes can be carried 
out by hand or automatic control. 
[0012] Moreover, when the liquid is discharged into 
the container, the air can be supplied to the means for 
sucking and discharging the liquid. The air is discharged 
together with the liquid. 

[001 3] The shape of the container used in the present 
invention is not particularly limited. For example, it may 
be cylindrical, conical, cubic, or the like, and may have 
a round bottom, aflat bottom, or the like. However, the 
container for containing the liquid preferably has an in- 
clination on the inside wall thereof which increases in 
height toward the outside of the container so that the 
liquid can be discharged toward the inclination. In this 
manner, the discharge of the liquid causes the liquid to 
flow along the inclination in the vicinity of the side wall 
of the container. Since the inclination increases in height 
toward the outside of the container, the liquid flow thus 
generated is oblique downward, that is, the liquid flows 
downward toward the sucking position. In this manner, 
a vigorous convection can be generated so that the liq- 
uid can be stirred more efficiently. The inclination in the 
container of this arrangement can be provided at a prop- 
er height on the inside wall thereof. Additionally, the en- 
tire part ranging from the bottom to the opening can form 
an inclination. The inclination may be straight or curved, 
so long as it increases in height toward the outside of 
the container. 

[0014] Furthermore, the liquid may be sucked from or 
discharged into the container vertically or obliquely by 
tilting the container, the nozzle or the like. 
[0015] In the present invention, any container can be 
used, so long as the material of the container does not 
have an influence on a specimen such as blood or the 
like. Examples of the material include glass, plastic, res- 
in and the like. 

[0016] Also, the size of the apparatus of the present 
invention, including the container and the means for 
sucking and discharging a liquid, is not particularly lim- 
ited. 

[0017] According to the method of the present inven- 
tion, a liquid can bestirred efficiently, and treatment after 
stirring can be easily effected. Furthermore, according 
to the method of the present invention, a dispensation 
device for stirring the liquid can be provided economi- 
cally. 

Example 

[0018] An embodiment of implication of the present 



invention will be explained based on Fig. 1 . 
[0019] A container 1 for a specimen used in the 
present embodiment is cylindrical and has an opening 
1a at the top thereof. The inside wall of the specimen 
5 container 1 forms an inclination surface 1b which in- 
creases in height toward the outside of the container 1 . 
Thus, the inside of the container 1 is in the form of in- 
verted cone. The container 1 contains a liquid specimen 
2. According to the method of the present embodiment, 
the specimen 2 is stirred as follows. 
[0020] At first, a nozzle 3 having a tip capped on the 
forward end thereof is prepared. As shown in Fig. 1 (A) , 
the nozzle 3 is put down into the central part of the con- 
tainer 1 through the opening 1a to suck a part of the 
specimen 2. Subsequently, as shown in Fig. 1 (B), the 
nozzle 3 is moved upward to a position above the liquid 
level, and then is moved to right. At this time, the spec- 
imen 2 flows upward in the central part of the container 
1 from which the specimen has been sucked. After the 
nozzle 3 is moved close to the right end of the container 
1 , the sucked specimen is then discharged toward the 
inclination 1b as shown in Fig. 1 (C), optionally together 
with the air. The specimen 2 in the vicinity of the right 
end of the container 1 flows downward toward the cen- 
tral part of the container along the inclination 1b. Since 
the specimen 2 flows upward in the vicinity of the centra! 
part of the specimen tank 1 , a convection occurs inside 
the specimen. As a result, the specimen 2 can be stirred 
by the convection. 

[0021 J Next, the nozzle 3 is moved to the central part 
of the container 1 where a part of the specimen 2 is then 
again sucked, as shown in Fig. 1 (D). As shown in Fig. 
1 (E), the nozzle 3 is moved upward, and then is moved 
to left. The sucked specimen is then discharged in the 
vicinity of the left end of the container 1 , as shown in 
Fig. 1 (F), optionallytogetherwiththeair. Inthismanner, 
a convection occurs in the direction opposite to that of 
the convection generated as shown in Fig. 1 (C) to stir 
the specimen again. When the steps (A) to (F) are re- 
peated several times, the concentration of components 
is uniform all over the entire part of the specimen. In 
order to stir another specimen, only the tip of the nozzle 
3 can be replaced prior to stirring in the same manner. 
[0022] According to the method of the present embod- 
iment, a dispensation device having a nozzle 3 can be 
used to stir the specimen 2. Therefore, no special stir- 
ring device or function is required so that the cost be- 
comes lower. Since convection is used in the method of 
the present embodiment, the direction of the convection 
differs between the step of Fig . 1 (C) and the step of Fig. 
1 (F) , the specimen 2 can be stirred thoroughly and eas- 
ily. Furthermore, according to the present embodiment, 
even the components which have been precipitated on 
the bottom of the container 1 can be moved up with the 
convection so that it is not necessary that the nozzle 3 
is put down into the depth of the specimen 2 in suction. 
Accordingly, even when the specimen 2 is b!ood : the 
amount of the specimen attached to the tip of the nozzle 
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3 can be reduced so that the tip can easily be cleaned. 
[0023] In the present embodiment, the discharging 
position of the specimen 2 is moved horizontally to 
cause convection currents in different directions, but the 
present invention is not limited thereto. For example, the 
sucking position can be moved, instead of the discharg- 
ing position. Alternatively, both the discharging position 
and the sucking position can be moved. In order to min- 
imize the amount of the specimen attached to the tip, 
the angle of the inclination 1 b to the bottom of the spec- 
imen tank may be increased to lower the liquid level. 
[0024] This application is based on Japanese appli- 
cation No. 2000-085602, the entire content of which is 
incorporated herein by reference. 
[0025] While the invention has been described in de- 
tail and with reference to specific embodiments thereof, 
it will be apparent to one skill in the art that various 
changes and modifications can be made therein without 
departing from the spirit and scope thereof. 



Claims 



8. An apparatus for stirring a liquid in a container, com- 
prising: 

a container in which a liquid is contained; and 
s a means for sucking the liquid from the contain- 

er and for discharging the liquid into the con- 
tainer, 

wherein the container opens at the top thereof, 
and 

10 wherein the means is capable of horizontally 

moving so that the liquid is discharged into the 
container at a position different from that where 
the liquid has been sucked from the container. 

15 9. The apparatus according to claim 8, wherein the 
container has an inclination on the inside wall of the 
container, said inclination increasing in height to- 
ward the outside of the container. 

20 10. The apparatus according to claim 8 or 9, wherein 
the means is a nozzle. 



1. A method for stirring a liquid, comprising: 

25 

sucking a part of a liquid from a liquid-contain- 
ing container which opens at the top thereof; 
and 

discharging the sucked liquid into the container 
at a discharging position which is horizontally 30 
different from a sucking position where the liq- 
uid has been sucked. 



2. The method according to claim 1, wherein the 
sucked liquid is discharged together with the air. 35 

3. The method according to claim 1 or 2, wherein said 
sucking and said discharging are conducted plural 
times. 

40 

4. The method according to claim 3, wherein the dis- 
charging position of n times is horizontally different 
from the discharging position of n-1 time(s), and 
wherein n represents an integer of 2 or more. 

45 

5. The method according to claim 3 or 4, wherein the 
sucking position of n times is horizontally different 
from the sucking position of n-1 time(s), and where- 
in n represents an integer of 2 or more. 

so 

6. The method according to any one of claims 1 to 5, 
wherein the container has an inclination on the in- 
side wall thereof, said inclination increasing in 
height toward the outside of the container, and the 
sucked liquid is discharged toward the inclination. 55 

7. The method according to any one of claims 1 to 6, 
wherein the liquid is blood. 
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(54) Method for stirring liquid 

(57) A method for stirring a liquid, comprising: suck- 
ing a part of a liquid from a liquid-containing container 
which opens at the top thereof; and discharging the 
sucked liquid into the container at a discharging position 
which is horizontally different from a sucking position 
where the liquid has been sucked, and an apparatus 
used for the method. 
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